the lignocellulosic material consists essentially of esterifying the hydroxy 1 groups of the 
lignin of the lignocellulosic material. — 

REMARKS 

Reconsideration of the above-identified patent application, as amended, is 
respectfully requested. The claims have previously been rejected in prior applications as 
unpatentable over the prior art, primarily the Teng patent 3,788,984. Applicants submit 
that the claims patentably distinguish over the prior art as set forth hereafter. In addition, 
claims 8 and 9 were previously objected to as being dependent on cancelled claim 7, and 
this ground for objection has been removed by the amendment of those claims to depend 
from claim 1 . 

The Teng patent has been cited as showing the esterification of lignocellulosic 
materials with acetic anhydride in a process which appears to be identical with that of the 
present invention. However, there is a substantial distinction between the process of 
Teng and that of the present invention, the consequence of which is that Teng does not 
anticipate or make obvious the present process and resulting products. 

The Teng patent does not involve the esterification of lignocellulosic material, but 
rather applies a severe process which is distinguishable from the claimed one. Teng 
employs perchloric acid in his process. Specifically, the process of Teng for producing, 
for example, cellulose acetate involves treatment of the cellulose source material with 
acetic anhydride in the presence of perchloric acid for 2-5 minutes at 0-5°C (column 4, 
lines 21-27). Perchloric acid is an aggressive reagent which is required to "smash-up" 
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cellulose to make it reactive. If the cellulose source material being treated includes lignin 
and hemecellulose, then the latter materials can be expected to be washed out of the 
material due to the aggressive and acidic processes used by Teng. 

This result is not surprising given the premise of Teng that the cellulose, rather 
than any lignin, is to be esterified. This focus of Teng is clear from the patent, and is 
readily demonstrated by the fact that the preferred cellulose source material for Teng is 
cottonseed hulls, which do not contain lignin. Indeed, Teng indicates that any lignin or 
hemicellulose which may be present are deemed to be impurities. 

EnclpseeKs a copy of the reference Methods in Carbohydrate Chemistry, cited by 
Teng. The method involving perchloric acid as used by Teng relates to the production of 
cellulose acetate, but makes no reference to esterification of lignin (see pages 196-197). 

By contrast, the present invention specifically relates to the esterification of the 
hydroxyl groups of the lignin. The method involves absorption of the esterifying agent 
(e.g., acetic anhydride) by the lignocellulose material, which is then heated. No 
perchloric acid or other aggressive catalyst is used, and little, if any, substitution of the 
cellulose occurs because it has a crystalline structure with relatively inaccessible reactive 
groups. Thus, at one level there is the present process which treats ligno cellulosic 
material to esterify the hydroxyl groups of the lignin with little if any impact on the 
cellulosic material. At a totally different level is the Teng process which employs much 
more severe conditions - involving an aggressive agent - which will drive out any 
:lingno cellulosic material with esterifying the hydroxyl groups of the cellulosic material. 
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With this background, it is apparent that the Teng patent is in distinct contrast to 
the present invention. In fact, the Teng patent may be considered to teach AWAY from 
the present invention. It considers the ligno cellulosic materials to be impurities to be cast 
out of the final product. The present invention encompasses the discovery that the 
previously considered to be deleterious - are in fact useful if properly treated. 

The contrast of the Teng patent and present invention is further highlighted by a 
comparison of the resulting products. The Teng patent indicates that the cellulose 
acetates are able to absorb up to 15 times their weight of crude oil ) (column 2, lines 46- 
49). Materials prepared and used in accordance with the present invention, can absorb up 
to 28 times their weight of crude oil. 

The claims remaining in the application are distinguishable over the prior art on 
the foregoing bases. New claim 25 provides a further distinction in requiring that the 
esterification of the hydroxyl groups of the lignocellullosic material consists essentially 
of esterifying the hydroxyl groups of the lignin of the lignocellulosic material. This 
further emphasizes the unobvious difference over the Teng patent, which could not be 
essentially directed to esterifying the hydroxyl groups of the lignocellulose for reasons 
already indicated. In view of these grounds of distinction, and for reasons previously 
argued, it is submitted that the Fahlvik reference cannot be combined with the Teng 
patent in a manner to suggest or make obvious the present invention. 

Reconsideration of the above-identified patent application, as amended, is 
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therefore respectfully requested and allowance of the claims in the application is 



solicited. 



Respectfully submitted, 



By: 




Thomas Q. Henry 
Reg. No. 28,309 ^ 
Woodard, Emhardt, Naughton, Moriarty 

& McNett 
Bank One Center Tower 
1 1 1 Monument Circle, Suite 3700 
Indianapolis, IN 46204-5137 
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and. »ft«f 15 mm., »» prewnu ou« -w 8 erow-capped bottle and 

sorew-cap bottle containing 180 ml. of actUe add and 1.0 ml. 

" ric aoid at The mixture is shaken viRorouriy for 1 nun., and K » 

acetic aahyJridc i. added. Tht fixture is again shaken v.gorously for about 

S Ss soon b™ vcVy muahj, roUinf : w 
Sd by occasionally in v«M.* U» bottU. Th*rc tot * . <" 
about 10' within 6 min. after adding. Urn anhydildo. Aftur 15 30 mm., 
then, ««ulU a viseou* solution- which cOnta w* fttr bubbles but »S part - 
cally free from fiber und grain. If isolated clumps of flbors pcrmst at , Un» 
rwiflt, the mixture should bo stirred at Ittgh ap««d for a few seconds w»th a 
Liuhtnin Mixar or similar oquipmeiit. 

After 30-00 uiln., -when the solution id froo from fiber and araiu a rmxturc 
of 7 5'ml of waUr awl 17.5 ml. of acetic acid is added with high-speed 
stirriug. This destiny* tin. acw anhydride, saving a temperature rum of 
about 25'. It also provides 0.^-1.0% of watur in the acetic acid, which »n 
very eff« 8 «vr. for removal of combined sulfate without loss of acetyl (/). 
.After 30 uiin., Urn solution is dlluUsd a* nosded with the. aqueous aoclic 
aeld recovcrwl from thn duwatcring pfoco/w. 'fl)c product is pr«clpitfttcil ih 
distilled water, waihcd, stabilised with sodium carbonate, and dried M da- 
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50 ml. of 
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.rt9 rUa of 
•GO min., 
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v mixture 

iKh-«jiecd 
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:«tyi (I). 
»u* acetic 
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-t ^ ■ ihn falWinc Mctioti Jl conlAins 43.0-43.2* of acetyl (0O.U- 
Precipitation and Washing D9tn.U1 ■ 

-Lie acid Mid. up in 4* pro- 

^SlJSi -tc 1. pre^l out on . » Duchner ^^X 0 ^ 
vcAontly. «qu««n out by hnnd in a UnMree cloth b* K Ihe e*lcr 1 re- 
in nS tott. beaker with dbtilled w*tcr *„d ««ed . ojjr far J ft* 
utee. Tho pi-oens is rapped a or 1 bm« until one t rop o C 0 8 r7 ■od.iiu. 
hydroxide i. .uffiricnt tu impnrl pink color to phcnolphthulcn m 100 ml. 

"'tlJ MterVSc'ifiurrcd in di«till.id wnUir, and phonolphthalcin is added 
to t)i« suspension. Solid sodium carbonate m added, a few grains at A Urn* 
just wmei«H to impavt n permanent pink eolor to the indicator. This 
noutrftlict. any reiusininc K .tie a«id ahd form., a sodium salt with the 
true, of combined .ulhlein tlie c«llulo«c.ci«Uf . After rtrritig for* ^ 
ulu, the eater ts prewed out and C iv«i ft final wash with dutil od water to 
remove any c««*s of it*bilia!n S «vlt Vtaally, the eater u dried at room 
temperature or in an overt in n r.unent of air at about 60 . 

Starling Materials 

Thi* method giv«< S ood mulU 6» cotton linton, »ur R ical absorbent cot- 
ion, ,vc«lylntinn%r a do wood pulp, nnd^ VS'l-.^uun No. 4 filter paper. The 
lullcr two material. rcq»ir» «i(Rrfoiil st.rm.* With wfttcr to break up their 
sheet form before aoelylation. i 
Activation 

Efficient activation is neecwary lb obtain rapid aentylation and good 
clArity (Jf). Some sample* of ce)b,lo«fc. may b« acctylnlcd satisfactorily 
by the ab v« method without the activrdion wilh water aod dewatermp. 
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In thin ewe the air-dry (not dried at 110°) eclluioso i* added dlrcoUy tu 
loelf . S .nel allow* to 3l *nd uv«i S ht «r longer Mom f^^f* 
nnd anhydride. The resulte, however, may bo extremnly varlabla dcpuodu.R 
oa the r^viouti Watery of drying and xlorago. 

VutcnttiLy m t 

The method fiivi* a pruduot (ifeaiiiple A in Tabic X) wllh an mtrindo 
vl/co,ity of approximately 2 0 in dicblonnucUiauc(matbylcno ohtamU)- 
moSLol (9o!lO w/w), oon^iiondiw to a degree of I»«y«™^ J f 
about 310. When produoU of Inwor VIwumIj wo dewed, thfty cm bo ob. 
tSd by dc^Iinfi the cellule* before aeclylatlon (taample 8) or 4h® 
celluloic acftUtc "after «cslyljvtioH (3«>ufnplo C). 
Cellulate AceUla Sui/aU SorKu'ii .Salt 

In tb« ahove procedure, at. tho point wbern * oWr solution is flrrt formad, 
Iho major portion of the aulfurie «rfd w combined with 11m cellu leu 

Thc |»*.«l««T be iaoblcd by ncnWllring fto cat* y ? t, ^V** 1 ': 
ti„„ of water, uiinc «t. exec of b,»o;. »uch an a« ^ " 0 L O V?Ld 

pyridine or sodium .ctat*. Alter diluting M needed wth *ccUc »c d and 
E S m described »b»ve. U» product is obtained in . Sdahaw-. 
S transparent forn, H i. rnadi ly washed, however, «™l 1^ 
pf witcr «d w converted to U)c sodium wit when lUbiliicd •» described 

ab Tho amount of combined sulf.ifc in the product de««ud* on the .mount 
•t wilySt u«k1 but dcorn*** whwi ncutraliantlon of Uie «Wjnt » 
after the csUriflcatioii solution has cWiGcd (3). 

Gollulosn Triacetate, Fibrou* Process 

Ae,0 

CelI-(OH>, +• Cell-(OAe), 

HC!O t 

Ten & of acctyLrtieu-tfrwU, cotton Jinlun U motivated and dowatcro.1 M 
*fl2 , iSS'-U«to« U pl-Jfo . Vint, acrcw-cappod bottle oonUun- 
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- r%/\ , ^/ arid 100 ml. of tolurno, and 0.5 ml. ol 7'2# 
ins ft mixture of 80 ml. of aect e a«ut iw i mi. o _ 

^"S. b2 «S2 '»«• " j; "» i ? M " iU> " 

In LhP nriiccdinc section for precipitated Rftmpio*. 

ool po. 10 w/w) , insoluble in acctcne and to fc-.tt.a- WW* of hydrovyl 
groups by tho carbunilatitm method (Vol. Ill 138J). 
Cellulose TriaoetJitc, Solution Process 



Cell. 



Ccll-(OAe),. M 



*NoAe) >Jt HCIO, 
Twenty-five z. of nonlonc-nnlublc celiulo*e ar.otato, dried 2 hr. at 110", is 
dbuoWnd I in ft mixture of ♦«> ml. of acetic acid and CO tnl. of tiMhc anhy- 
dride Thi« ii conveniently Mr.omplii.hcU by tumbling ovorn.ght >« * <\mti, 
scrcw.cui.pcd bottls. A solution of l.O.ml of 72% percblono ac>d in 10 ml. 
of acetic, icid is added with hich speed stirring. There is ft sharp rw i w 
temperature, and aotlytaticro is csscuUHy complete after 1-2 mm. After 
30 min , the product is preeipitaUid, *a,<hed, And aUMised M described 
above The product la «nluU« in diehloromeUiane (mcthylonc «uondc)- 
methanol (90:10 w/w) And eoiiUina-r,,, dctcetabln hydroxy! (<0.06%) 
by the oaibHnilfttion method (Vol. Til. jM]). 

Thi* reacetyUtion is adaptable to • wids ran S ,! ol cellnluM lactates with 
little Iom. in degree of polymerisation. However, native cellulose, «v«i siter 
nctivkUon, y-mlds n f<rMny metfon' solution unless tho ruction time ind/or 
tcmperaiuro is increased ctJiv»ideml»ly. 
Collulows Aectat*, Low Primary *y<lnwyl 
(CK»OHk,„ 

/(cnoa),. „ a«,o 
Cf ,i ~- 

^(CH.OAc),. M (no ^j* 1 /*" 
(CHOAc),.,, (typical c»«r) 
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The starting material U u far-hydmlyaod odluloeo &eoiato containing 
30-35% of acetyl. 1% nmy be prepared from the oollulose acetate as de- 
scribed in Vol. Ill [31] by hydrolysis in y<M>$% acetic acid for G daya or 
more. The lower the acetyl content and the poruontnge of primary liy- 
druxyj groups of the Starting Ul ft Willi, the lower will be the percentage of 
primary hydroxy! groujw in the partially rnnectylated product. 

Ona hundred g. of cellulose nccUUc (33.4% of acetyl; 10% of the hy- 
droxy! in the primary position), dried 2 hr. at 110*, is dissolved in 1 liter ' 
of acetic acid contained in a SMHcrjflask whioh w heated on a Steam bath 
and is fitted with a stirrer. One hundred ml. of acetic anhydride, la added. 
And the UenUntf and stirring arc continued for 7 hr., After which the product 
is isolated Id Uio usual manner.. The product contains 39.5& of* acetyl 
groups, and only 13% of its hydroxy 1 group* are in the primary position. 

Catalyzed aootylationii am ftliglitly Jews selective (or the preferential 
acctylatioa of primary hydroxyl groups; the uncatnlyscd acetylatton At 
room temperature is even more acJcoUvu than at ateam bath temperature, 
but requires several week a to accomplish M). 
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[31] Hydrolysis' of CcIIuloafi Acotatc 

By Lko J\ Takghkj J-nu IV. Gic^iwa anu J. Wawuw Mexcii 
Eastman Kodak Coinpany, Uochoxtart New York 

Iiitroducliya 

Partial hydrolysis of colluhnm triacetate or higli-aeotyl cellulose acetate 
considerably modifier its properties. This hydrolysis i« ordinarily ac- 
complished, without isolating the. fully cstepfird cater, by adding water 
beyond that required by the excess acetic anhydride and by holding the 
9oJution until tho d<mirnd aoctyl content is reached. Of particular interest . 
is the range of acetone solubility which extends from approximately 36 ' 
ty 42% of acetyl, (Products isolated in thin range of acotyl content during 
the course of acelylatiou are not huirtwgeuou* and are uot soluble In ace* 
tone.) 
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